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Agglutination of cells by substances with different binding sites should be of value in elucidating the structural changes in the surface membrane that accompany the transformation of normal cells by carcinogenic agents. A substance from wheat germ that agglutinates transformed cells has previously been described.1' 2 Studies with this substance have indicated that this agglutinin is a glycoprotein,2 that the agglutination can be inhibited by competition with Nacetylglucosamine,2 3 and that after treatment with proteases, untransformed cells can be agglutinated and contain the same or similar receptor sites as transformed cells.4
The present experiments were undertaken to find proteins with different binding sites that can be used for studies on the surface membrane of normal and transformed cells. It was found that when cells were dissociated with disodium versenate and not treated with trypsin, the crystalline Jack bean protein concanavalin A5 (ConA), which binds a-methyl-D-glucopyranoside6 7 Agglutination assay: Cultured cells that did not grow in suspension were washed two or three times with Ca-and Mg-free PBS, and removed from the Petri dish with a solution of 0.02%, disodium versenate in 8.0 gm NaCl, 0.2 gm KCl, 1.15 gm Na2HPO4, and 0.02 gm KH2PO4 per 1000 ml distilled water. These suspended cells and the leukemic cells that grew in suspension were washed one or three times with Ca-and Mg-free PBS and then diluted in Ca-and Mg-free PBS at a concentration of 1-3 X 106 cells per ml.
To test for agglutination, 0.5 ml of different concentrations of ConA diluted in distilled water were mixed with 0.5 ml of the cell suspension in a 35-mm Petri dish (Falcon Co. Agglutination after virus infection of normal and 3T3 cells: Normal rat embryo cells were infected with polyoma virus and 3T3 cells were infected with SV40, and the infected cells were tested daily for their ability to be agglutinated by 500 gg ConA/ml. The 3T3 and rat cells were used in these experiments, since there was no detectable synthesis of infectious virus after SV40 infection of 3T3 cells, and little or no synthesis of infectious virus after polyoma infection of normal rat cells."7 The results obtained with 3T3 cells infected with SV40 at a virus:cell ratio of 50 plaque-forming units (PFU) per cell are shown in Table 4 . The data indicate that there was no agglutination of the infected cells after virus adsorption (0 time) and at one or two days after virus infection. However, the cells started to form aggregates at three days after infection, and at seven days about 50 per cent of the cells had formed aggregates containing about 30-100 cells. These aggregates were dissociated with a-MG. The finding that agglutination is produced in untransformed cells by ConA and by wheat germ agglutinin4' 18 after treatment with trypsin supports the assump-/ tion that untransformed cells contain the same or similar sites as transformed cells in a-cryic ornm, and that these sites can be exposed after treatment with a protease.4 The d erent degrees of agglutination found with the different transformed cell lines tested in the present experiments indicate that different t lines of transformed cells may vary in the number of exposed sites. It is of interest that the formation of cell variants with a reversion of properties charac-, teristic of transformed cells19 is associated with a decrease or loss of agglutinability by ConA in the absence of protease treatment.s The change in cellular regulatory mechanism that is produced by transformation can be ascribed to a change in the cell surface.2' The change in the surface structure resulting in exposure of surface sites could be the main cause of this change in regulation. The induction of substances such as the Forssman type antigen in relation to cell organizations could also be due to the same mechanism. the number of sites osdon to cell surface can be directly determined by the absorption of
The results obtained after infection of untransformed cells with SV40 and normal cells with polyoma virus have indicated that the change in the structure from normal to transformed can be obtained in about 50 per cent of the cells several days after virus infection. The several days required after infection for the detection of agglutinability, and the increase in cell number during this period, suggest that this change in structure requires cell replication. The per cent of cells agglutinated after infection was much higher than the per cent of cells tha-ere>j~iereditarily transformed. It has previously been shown that a ange of some cellular properties can be found after virus infection in a much higher per cent of cells than those that are hereditarily t sformed,17, 24 a phenomenon that has been called abortive transformatio9The present results indicate that abortive transformation can result in the same change in the cell surface as that found in hereditary transformation.
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